The performance of the World Wide Web is evaluated as an information resource in a specific information domain. The theoretical framework underpinning this approach recognises the contribution of information-seeking behaviour from the discipline of information science and models of information systems success from the discipline of information systems in explaining World Wide Web usage as an information resource. A model integrating the construct of uncertainty and the task-technology fit model is presented. A questionnaire-based empirical study is used to test this integrated approach. Our results confirm that richer models representing the broad context of World Wide Web usage are required to evaluate usage of the World Wide Web as an information resource. Usage for travel tasks, uncertainty reduction, the Web as an information resource, and mediation all have a significant impact on users' perception of performance, explaining 46 per cent of the variance.
Introduction
As use of the World Wide Web continues to grow exponentially, scholars have recognised the need to measure a number of important issues related to information and interactive-service delivery via the Web (Hoffman and Novak, 1996; Straub and Watson, 2001; Straub et al., 2002) . Straub et al. (2002) indicate that when measuring the new technology, both new and old perspectives of measuring effectiveness and other issues of the Web need to be applied differentially.
This paper proposes that as the Web is a new technology replacing traditional media, many information-based tasks that had previously been executed outside the mediation of technology are now being mediated by the Web. In addressing the need to develop metrics, specifically in evaluating the Web as an information resource for non-work based tasks, measures from the discipline of information science (concerned, inter alia, with information delivery) and models of successful computer information systems are required to evaluate the Web.
The evaluation and measurement of information provision through traditional media has been the domain of information science (Boyce et al., 1994; Tague-Sutcliffe, 1995) . The concepts of "information need" and "information seeking behaviour" have been seminal in evaluating information services and user behaviour when interfacing with traditional media (Case, 2002) . The evaluation of computer information systems has been the domain of the discipline of computer information systems, which has developed a number of candidate models for evaluating the success of computer information systems in meeting the information needs of users within organisational contexts (Davis, 1989; Davis et al., 1989; Mathieson, 1991; Moore and Benbasat, 1991; Thompson et al., 1991; Hartwick and Barki, 1994; Goodhue and Thompson, 1995; Seddon, 1997) .
These two disciplines have now converged to deal with Web technologies which utilise information and communication technologies (computer information systems) to meet the information needs of the population at large (information science). Evaluation of Web technologies as an information resource should bring together these two perspectives. This paper proposes a model integrating information systems models of success and information science concepts of information seeking and uncertainty reduction. Specifically, we integrate the concept of "uncertainty" (Wilson, 1999; Wilson et al., 2002) into the task-technology fit (TTF) model (Goodhue and Thompson, 1995; Mathieson and Keil, 1998; Goodhue et al., 2000) to evaluate Web usage within the non-work domain of personal travel planning and purchase.
Background
As the model proposed is a convergence of two disciplines, the key concepts from each discipline are considered in turn.
First, the proposed contribution of the concept of uncertainty and information seeking within the problem-solving process are considered. Second, the context of Web usage is outlined and the efficacy of the TTF model in evaluating Web usage for non-work based tasks is considered. Third, a model integrating the problem-solving process under conditions of uncertainty in information seeking and the TTF model is presented with related hypotheses.
Uncertainty and information seeking
The reduction of uncertainty that arises in problem recognition and problem-solving processes is a fundamental objective of organisational structure and computer information systems. The concept of uncertainty and decision making has its roots in the study of communication. Shannon and Weaver (1949) refer to uncertainty being reduced when a message received has reduced a state of uncertainty regarding a problem to which the message refers relative to the level of uncertainty that was experienced before the message was received. Weick (1979) presents organisations as information-processing mechanisms designed to absorb uncertainty from the environment and its subsequent reduction through organisational technologies.
' ... Information seeking and uncertainty reduction is a fundamental concept explaining human information behaviour... '
Uncertainty is a concept that has been studied in a variety of fields, most notably in classical probability theory and decision making. Harris (1998) emphasises the role of uncertainty reduction and decision making, stressing the information-gathering function of decision making and the relationship between information and uncertainty.
Within the discipline of information science, information seeking and uncertainty reduction is a fundamental concept explaining human information behaviour. Human information behaviour in turn is the study of the motivation for and the phenomena of information access, searching, retrieving and use. Information seeking is the behaviour in which people engage on recognising a problem with a level of uncertainty that can only be reduced by finding and using information. Several models considering the relationship of information seeking and uncertainty have emerged from the information science discipline (Belkin, 1980; Kuhlthau, 1993 Kuhlthau, , 1996 Kuhlthau, , 1997 Kuhlthau, , 1999 Wilson, 1999; Wilson et al., 2002) . The Wilson model is particularly salient in identifying stages in the problem resolution process that are identifiable and recognisable to the individual (see Figure 1) .
This model suggests that information-seeking behaviour is goal-directed behaviour with the resolution of the problem, and possibly the presentation of the solution as the goals. The model identifies stages that an individual passes through in their information-seeking behaviour:
Problem identification (where the person is asking the question, "What kind of problem do I have?"), problem definition ("Exactly what is the nature of my problem?"); problem resolution ("How do I find the answer to my problem?"), and, potentially, solution statement ("This is the answer to the problem." or [. . .] "This is how we are going to deal with the problem.").
The model hypothesises:
. . . that, (a) each stage sees the successive resolution of more and more uncertainty; and (b) where uncertainty fails to be resolved at any one stage, it may result in a feedback loop to the previous stage for further resolution. (Wilson, 1999, p. 266). This model by Wilson (1999) is a consolidation of several models of information behaviour. It is a generic model that can be applied to any information problem. It supports one of the fundamental propositions of this paper: that the goal of uncertainty reduction is fundamental to the use of any information resource within a problem resolution context. The model is consistent with usage of the Web for non-work based tasks where users respond to an extrinsic stimuli -recognising a problem and then engaging in interaction episodes with information sources (including people and other sources such as the Web) to resolve their uncertainty. The Web is a technology which can be and is used to reduce uncertainty. Many of the Web's applications are designed to reduce uncertainty for specific users within specific and general information domains. The Web has readily been adopted by information providers and users alike as the information resource of choice for uncertainty reduction and problem reduction within both work and non-work domains.
We propose that the reduction of uncertainty is an unequivocal measure of successful use of the Web as an information resource for non-work based tasks. Any metric attempting to measure the effectiveness of the Web as an information resource in goal-directed usage must account for the level of uncertainty reduction experienced by users.
Contexts of Web usage and its evaluation
Research of the worldwide Web with an information technology perspective has been mutli-disciplinary in approach and in several domains (e.g. usage, predicting usage, adoption, and marketing). Each of these research domains has made a contribution to the understanding of the issues of Web usage and effectiveness from a user perspective. Web usage may be goal directed or experiential: the concept of flow (see below) may influence usage and evaluation of the Web as a communication medium. Issues emerging from research on "predicting usage" indicate that constructs of traditional information systems models, such as the technology acceptance model or TAM (Davis, 1986 ) and Triandis's model of interpersonal behaviour (Triandis, 1980) , do not adequately explain usage of the Web for information based tasks (Hoffman and Novak, 1996; D'Ambra and Rice, 2001; Koufaris, 2002 user's psychological type (Hoffman and Novak, 1996; Atkinson and Kydd, 1997; Agarwal and Karahanna, 2000; Teo, 2001; Venkatesh and Brown, 2001; Jahng et al., 2002; Sexton et al., 2002) . Oorni (2003) , in an evaluation of consumer searching for travel-related tasks in electronic markets on the Web, found that poor availability of product information and a lack of systems integration severely limited the efficiency of consumer search in electronic markets.
The technology acceptance model (TAM) is the most widely used theoretical model for explaining system usage (Mathieson, 1991; Straub et al., 1995; Szajna, 1996; Hu et al., 1999) . Studies using TAM to develop metrics for explaining Web use for work-related tasks and predicting participation in Web shopping have confirmed that users of the Web for non-work based tasks present researchers with a user context that is multi-dimensional, richer, more complex and not supported by traditional information systems evaluation models (Lederer et al., 2000; Koufaris, 2002) .
It is this rich multi-dimensional context that is addressed by the current research. D'Ambra and Rice (2001) present and test a model explaining Web usage drawing upon two research streams, i.e. user satisfaction with the Web and the complementary subject area of individual performance and the impact of information technology.
The authors argue that it is this integrated approach which best explains the context of Web usage. Their model integrates two approaches for identifying possible influences on Web usage: the theory of planned behaviour and the tasktechnology fit model. The research reported here utilises the model proposed by D'Ambra and Rice (2001) . The following section outlines the model and develops the theoretical approach of the research by discussing the constructs of the model and their hypothesised relationships. Figure 2 illustrates the research model. The model is an integration of the theory of planned behaviour and the task-technology fit model. The theory of planned behaviour is the foundation of models examining users' intentions to utilise organisational systems , and has been found to effectively explain use of the Web, thus indicating that information resource use is motivated by similar factors as those influencing other human behaviours (Klobas, 1995) . Klobas (1995) tested the effectiveness of three models of information resource use in explaining the use of the Internet: information use (Allen, 1977) , the technology assessment model , and the theory of planned behaviour (Ajzen, 1993) . Klobas (1995) found that the theory of planned behaviour best explained the use of the Internet, indicating that information resource use is motivated by similar factors as those influencing other human behaviours. This is an interesting finding, as, unlike IS used at work, the use of the Internet at non-work locations is not mandatory and therefore may be influenced by a wider range of social and motivational factors than are typically studied in organisational settings.
Theoretical framework
Despite the capacity of the theory of planned behaviour to measure influences on Web use, one important construct is not included, i.e. the task for which the Web is used. D'Ambra and Rice (2001) argue that usage of the Web is optional (Wan, 2000) , the decision to use the Web is based on an individual's expectation that the Web may have some impact on the task, or that using the Web to solve an information-based task may be a satisfying experience. There must be some degree of fit between the task and the technology that has been chosen to accomplish it. D'Ambra and Rice (2001) argue further that the task-technology fit model proposed by Goodhue and Thompson (1995) matches the environment of Web usage. The Web is a technology for which use is optional: at the same time, usage is dependent on user perceptions of the impact of the Web on the task, as well as a host of social and contextual factors. Our research argues that the Web is used as an information resource to solve users' information needs, and that it is a resource chosen by users to support their information-seeking behaviour in goal-directed information problem resolution. Further, if Web use results in the reduction of uncertainty in goal-directed activities, it has been successful as an information resource. Finally, the focus of the TTF model matches the environment of Web usage. This is a technology for which use is optional, and at the same time, usage is dependent on user perceptions of the impact of the Web on tasks as well as on a host of social and contextual factors.
' ... A successful system will provide benefits to the user such as helping the user do more or better work in the same time, or take less time to achieve as much work of the same quality as was done in the past... '
The focus of the TTF model is consistent with the concept of information seeking behaviour where users seek to reduce uncertainty by engaging in Figure 2 The technology to performance model information-seeking behaviour. The TTF model was originally proposed as an alternative approach to measuring the impact of information systems in organisations by suggesting a perspective that a better fit between technology functionalities, task requirements, and individual abilities will lead to better performance. If users utilise a technology because of its instrumentality in their task, it is reasonable to believe they are capable of evaluating that technology's TTF from their personal experience. It is argued here that volitional users of the Web are well placed to evaluate their usage of the Web for information-based tasks and the impact of this usage on outcomes. Seddon (1997) , in considering a re-specification of DeLone and McLean's (1992) seminal model of information systems success, argues strongly that system use is not an adequate proxy of benefits derived from system use. They argue that the critical factor for IS success measurement is not system use, but that net benefits should flow from use. A successful system will provide benefits to the user such as helping the user do more or better work in the same time, or take less time to achieve as much work of the same quality as was done in the past. Clearly, this idea is consistent with the concept of information-seeking behaviour. A measure of the successful use of information resources is its ability to reduce uncertainty. Figure 2 suggests a model for explaining usage and evaluation of the Web in voluntary situations, and thus identifies potential concepts and scales that should be used to study Web usage. Figure 2 shows three direct determinants of TTF: (1) task; (2) technology characteristics; and (3) individual characteristics.
Below, each of these determinants is elaborated in the context of using the Web for non-work based information tasks.
Task
In the broad TTF perspective, tasks are defined as actions carried out by individuals in turning inputs to outputs in order to satisfy their information needs. In this context, the arguments above for using TTF to measure the impact of Web usage on performance are made in general terms. To defend these assertions and test them requires applying the perspective to a specific task domain. The information domain chosen for this study is the use of the Web to resolve uncertainty for information tasks related to personal travel.
Usage of the Web related to travel was chosen for this study as it is an information domain for which the Web is used as an information resource, either as a substitute for direct interaction with travel professionals within the travel industry or to complement the services provided by travel professionals (Baran, 2001; Cohn, 2001 ).
Individual
The evaluation of the TTF of the Web and perceptions of performance may vary depending on the abilities of an individual. Individuals who are more experienced in computer usage, better trained in information skills and Web usage will be able to successfully identify, access and interpret needed information in a specific information domain (Goodhue and Thompson, 1995; D'Ambra and Rice, 2001 ). H1. Individual skills and experience will be positively related to TTF.
Technology characteristics
Technology characteristics are tools (hardware, software and data) used by individuals in carrying out their information tasks. The technology's attributes (accessibility, response time) can affect usage and users' perceptions of the technology. This proposition is basic to the efficacy of user evaluations of information systems. It asserts that user evaluations will not be random, but will reflect the objective characteristics of a system. H2. Interaction and response attributes of the Web will be positively related to TTF.
Task-technology fit
Task-technology fit (TTF) is the correspondence between task requirements, individual abilities and the functionality of the Web. This is a multidimensional construct with factors identifying characteristics of the Web (hardware, software and data) which should influence perception of the Web's usefulness and/or importance as an information tool. As discussed in the Introduction, the Web is a complex technology with a much broader context of usage than that of an organisational context associated with traditional information systems. Some insight to this broader context is provided in the literature, where the complexity of Web usage in non-work domains has been explored. The work of Hoffman and Novak (1996) , Atkinson and Kydd (1997) , Agarwal and Karahanna (2000) and Koufaris (2002) all support the proposition that behavioural and psychological motivation are significant in Web usage.
The current research recognises these findings by extending the dimensionality of the original TTF construct as presented by Goodhue and Thompson (1995) to include other possible dimensions of TTF, such as fun/flow, mediation and anonymity. H3. Task-technology fit factors for users of the Web within the specified domain will be identified.
Uncertainty
A major contribution of the current research is the proposition that uncertainty resolution is a major factor in measuring effectiveness of the Web as an information resource. The argument is presented above of the relationship between use of the Web, information-seeking behaviour and uncertainty reduction. This is reflected with the inclusion of the uncertainty construct in Figure 2 . The model proposes that uncertainty reduction is a dimension of TTF, and that uncertainty reduction will be a significant factor in user evaluation of the Web. H4. Uncertainty will be a dimension of TTF.
Social norms
Social norms are the external factors that influence use of the Web (peer pressure, and others such as using the Web at one's workplace, using the Web as an educational tool, or for media coverage). This construct recognises the role of the theory of planned behaviour in usage of the Web. Users' intentions to use the Web may draw on their attitudes to the results of performing the action, influences resulting from the individual's environment (social norms) and the extent to which users believe they have control over their behaviour. H5. Social norms will be positively related to utilisation.
Utilisation
Utilisation is the behaviour employed in completing tasks, using the Web to satisfy an information need. As use of the Web is discretionary, it must be considered. Because of social norms individuals will not always utilise technologies with the highest TTF. However, at any given level of utilisation greater than zero, a technology with higher TTF will give better performance. Therefore, performance will be a function of both utilisation and TTF (Goodhue and Thompson, 1995) . H6. Utilisation of the Web will be positively related to performance. (2001) study is that the context of the study was general use of the Web. The study did not focus on usage within a specific non-work based information domain. Usage of the Web related to travel was chosen for this study as it is an information domain for which the Web is used as an information resource, either as a substitute for direct interaction with travel professionals within the travel industry or to complement the services provided by travel professionals (Baran, 2001; Cohn, 2001) . The reliability of some of the scales reported in D'Ambra and Rice (2001) were low. In addressing the scale reliabilities issue the items in one scale were substituted with a more reliable scale, and it is anticipated that the reliability of other candidate scales will increase in this more focused usage domain. The instrument developed for this study (see Appendix) is composed of multiple items for each construct of the model illustrated in Figure 2 . The derivation of each of the constructs and related items is discussed below. In addition, the controls of age, sex and country of residence were also collected.
The task (items 1-4) For this study, the task domain was the use of the Web for information tasks related to international travel undertaken by the respondents over the last 12 months as of the date of participation in the study.
Task analysability for the task construct was determined by the following items:
. experience of the respondent in the information domain for overseas trips in the last 12 months;
. purpose of travel (e.g. holiday, business, conference, education, working holiday or returning home -to control for those respondents who may have corporate assistance in organising their travel); and . duration of travel and number of flight sectors -to provide a measure of the complexity of arranging the travel.
Utilisation (items 6-14)
This section of the instrument is designed to measure the level of Web usage for the travel about to be undertaken by the respondents. This construct was operationalised by a number of questions related to Web usage for either obtaining specific information or making bookings related to travel using the Web (flight schedules, flight costs, airline information, flight bookings, accommodation information, accommodation bookings, other destination information and other land arrangements).
Uncertainty (items 15-19)
To measure this construct, we utilised a scale developed by Wilson et al. (2002, p. 714 ) used in measuring uncertainty reduction experienced by users engaged in problem-solving processes using online searches. The questions in the scale were calibrated to meet the needs of measuring uncertainty reduction experienced in the use of the Web for travel-related tasks. The theoretical approach hypothesises that uncertainty will be a dimension of TTF. The uncertainty scale here is being used as a characteristic of the Web which should influence perception of the Web's usefulness and or importance as an information tool.
The task-technology fit factors (items 28-41) These items are taken directly from D'Ambra and Rice (2001, p. 378) . The items used here are those items that were found to explain usage in the original model: difficult to find information, fun, shopping cost (mediation), information, and interests. In an attempt to improve the reliability of the fun scale, a scale reported by Atkinson and Kydd (1997) was substituted here. The methods used for derivation of the TTF scales used are presented in D'Ambra and Rice (2001) and will not be repeated here.
In summary, the items for the task-technology fit scale were derived from a process which included focus groups, content analysis and extensive data collection from three samples. The numbers of respondents for the three samples were 295, 121 and 57, respectively. The three data collection exercises allowed for the reliability and validity of the candidate scales to be investigated.
Technology characteristics (items 20-23)
Access to technology has been found to be an influence on usage, and should be included in any study measuring performance impacts of technology.
Individual characteristics (items 25-27)
The individual attributes that were collected include hours of usage of the Web per week, years of experience in using a personal computer, and overall computing expertise.
Social norms (item 24)
This construct was measured via one item, the percentage of people the respondent knows who use the Web.
Performance impact (items 42-47)
These items were taken directly from D'Ambra and Rice (2001, p. 379) and made specific to the effects of using the Web to improve or enhance travel-related activities. In the study of D'Ambra and Rice (2001) these scales were found to be very reliable in measuring perceived performance impact of the Web.
Pilot survey and data collection
In order to ensure the ecological validity of the study, the population was composed entirely of travellers about to undertake international travel. In order to gain access to this population, the data was collected at the check-in hall of Sydney International Airport. This site was chosen as all potential respondents would be about to undertake international travel and thus would have recent experience in seeking information and making decisions regarding the travel they would be about to undertake. This site should provide suitable respondents given the demographics of the Australian travelling population, the penetration of the Internet in Australia and the fact that the majority of international travellers into and out of Australia pass through Sydney International Airport. The study commenced over a two-week period in August 2002. The data was collected by the first author.
The data collected on the first day was used as a pilot to validate the instrument, to test the process of collecting the data within the physical environment of the airport, and to assess the disposition of potential respondents participating in the study. Based on the responses and the behaviour of potential respondents, the following changes to the instrument were made and collection strategies adopted. The additional category of "returning home" was added to the question concerning reasons for travel to cater for those respondents who were overseas travellers returning home after visiting Australia. Respondents had difficulty in responding to the first item in the uncertainty scale, so consequently the question was re-formatted in an attempt to improve its interpretability. The researcher soon learned that, with increased security and procedures at the airport, it was unwise to approach travellers while queuing at check-in counters due to security procedures and respondents' heightened stress levels. To overcome this problem, respondents were approached either before or after they had completed check-in procedures. The researcher approached potential respondents directly, seeking confirmation that they were indeed travelling. If they were travelling they were informed of the nature of the study and its time duration, and then their consent to take part in the study was requested. If consent was granted, the interview proceeded.
Each interviewee constituted a respondent in the sample. If the respondent answered "no" to item 5, "Do you use the worldwide Web?", only items 1-6 and 48-50 were collected. If a respondent answered "no" to item 6, items 7-14 were not collected, otherwise the entire survey was completed. In all, 217 usable responses were collected.
Results
The approach taken in analysing the results is as follows. The first-order analysis involves: (1) the derivation of descriptive statistics; (2) principal components factor analysis and resultant scale reliabilities for the access variables and TTF factors; (3) in order to reduce the complexity of the theoretical model and to build a model for the second-order analysis, correlations among task, access, usage, experience, travel use and TTF factors were determined.
For the second-order analysis, to confirm the first-order factor analysis and test the strength of the theoretical model a structured equation modeling (SEM) technique was used, specifically partial least squares (PLS). Gefen et al. (2000) provide guidelines for use of SEM techniques. The current research satisfies the requirements for PLS analysis: the model is based on a set of path-specific null hypothesis of no effect, the objective of the analysis is to confirm the variance explained by the first order analysis, the research is both exploratory and confirmatory, and the sample size confidently meets the requirements of assumed distribution and required minimal sample size. Table I provides the descriptive statistics for the sample. Continuous rather than nominal variables were used to capture the number of trips in the last year, duration of travel, flight sectors, hours per week using the Web and years of personal computer usage. Of the total sample, 74.2 per cent used the Web and 44.2 per cent used the Web for the travel they were about to undertake. A variable, "travel use", indicating the level of Web usage for travel, was calculated by summing the values of items 6-14. These items were coded as "1" for a positive response and "0" as a negative response. Table II shows the factor (emerging from a principal components factor analysis), loadings and resultant scale reliabilities for the access variables. The access variables loaded on two factors: access at educational institutions, libraries/Internet cafes and home, with workplace loading negatively on the same factor as workplace. Table III shows the loadings of the items of the performance and uncertainty constructs. The performance items all loaded on the one factor with a high reliability score of 0.88. The uncertainty items loaded on two factors. Items 18 and 19 loaded on the first factor, items 15 and 16 loaded on the second, with item 17 loading on both. The reliabilities of the two factors are 0.72 and 0.44, respectively. The a of 0.72 for the first factor was achieved by excluding item 17 from the scale. The score for factor two was unacceptably low. As far as the authors are aware, this is the first occasion where the uncertainty scale has been tested for validity and reliability. Items 17, 18 and 19 deal directly with resolution of uncertainty through Web usage, whereas items 15 and 16 deal with respondents' perceptions of the understanding of the information problem and consequent Web usage. This may explain the loading of item 17 on the two factors. As items 15 and 16 do not specifically deal with uncertainty reduction, the items were dropped from the subsequent analysis. Factor 1 emerging from the uncertainty items was labelled "uncertainty reduction". Table IV shows the factors, loadings and resultant scale reliabilities for the TTF variables. The scales included the Web as an information resource (F1), fun (F2), mediation (F3), and use control (F4). The scale reliabilities are acceptable for each factor, supporting H3, and are confirmed by the second-order analysis below. . for travel use -weekly usage, computing experience, age, uncertainty, mediation;
. for uncertainty reduction -weekly usage, travel use, information resource, fun, mediation, use control;
. for F1 -information resource -trips in last year, uncertainty, fun, mediation, use control;
. for F2 -fun -weekly usage, computing expertise, age (negative), uncertainty, information resource, mediation, use control;
. for F3 -mediation -weekly usage, computing expertise, uncertainty, information resource;
. for F4 -use control -weekly usage, computing expertise, uncertainty, information resource, fun.
There is some support for H1 with weekly usage hours of the Web, computing experience, and age being positively related to some TTF factors. There is no support for H2 as access variables were not related to any TTF factors. H5 was not supported. Table VI shows the correlations with performance. Bivariate predictors for performance include weekly usage, computing expertise, travel use, uncertainty, F1 -information resource, F2 -fun, F2 -mediation, and F4 -use control. Table VII presents the confirmatory factor analysis (loadings and T-statistics) of the TTF factors. The construct reliability for the majority of the constructs is acceptable at above 0.70 (Segars, 1997; Hair et al., 1998) . Figure 3 presents the structural result of fitting the simplified model (relationships emerging from the first-order correlation analysis) of the data. The R 2 for performance is 0.46. The significant paths of travel use are usage, experience, age, mediation and uncertainty. All the TTF to performance paths are significant at the 0.001 level. The path analysis supports H4, H6 and H7. The behaviour of the uncertainty construct is consistent with the other TTF factors of information resource, fun and control. However, the relationship between mediation, performance and use is negative.
Discussion
An important contribution of our study is the testing and validation of metrics for usage of the Web as an information resource in a specific information domain, as called for by Boudreau et al. (2001) and Straub et al. (2002) . In addition to the fact that the scales used in the study showed high reliability, those of travel use, uncertainty, information resource and mediation explained 46 per cent of the variance of perceived performance, thus demonstrating the efficacy of the model. Therefore, we believe that future research in evaluating the use of the Web as an information resource and as a tool in reducing uncertainty should use an adapted version of the instrument in this study, as well as testing and validating the results.
These metrics can be used with some assurance, and testing them against other important factors not included in this study will advance our understanding of the success of information provision and services on the Web.
From a substantive point of view, recognising that usage of the Web for information problems is still optional, we examined how the technology and information attributes of the Web reduce uncertainty and influence perceived successful use of the Web as an information resource. By considering the broader context of the Web in terms of the attributes of the user and those of the technology, we have confirmed the need of the user to match the choice of media to their own understanding of the problem and the medium's potential to resolve uncertainty. Our results show that the task-technology fit factors of the Web as an information resource, uncertainty reduction, mediation and use are important for perceptions of performance. Both the attributes of the Web as an information resource and uncertainty reduction are influential in the Web's capability to support the information behaviour of users and resolve the uncertainty of information problems. The factor of mediation is an indicator of the ability to minimise the cost of engaging in information-seeking behaviour. Use of the Web (in this study for travel information problems) is a proxy for information systems use variables in models of information systems success. Furthermore, the significance of the TTF factors and use in explaining performance demonstrates that the task-technology fit model can be applied to evaluate Web usage successfully where user behaviour is in a much broader context than system usage in a tightly defined context. The findings of this study are consistent with other studies considering broader contexts of Web usage. Koufaris (2002) found very strong support for an extended TAM measuring the behaviour of online shoppers and their intention to return to an online store. In this study, Koufaris (2002) recognised the need to include constructs in the TAM that fit the context, i.e. online shoppers as both computer users and shoppers.
Our results on the role of uncertainty reduction in the use of the Web as an information resource confirm our proposition that Web use overall is goal-directed, and that uncertainty reduction is a useful measure of problem resolution, and in turn performance of the Web. We have extended the TTF model to recognise its context of use as an information resource used by a massive group of users with varied backgrounds and experiences. Given these varied backgrounds and levels of experience, users of the Web do have skills rooted in other forms of information behaviour that allow them to harness the technology, assess its fit/match to the task at hand, and resolve uncertainty successfully. The results of the study show uncertainty explaining a quarter of the variance in reported performance.
Our results indicate a very strong influence of usage of the Web in the travel information domain on perceived performance. This finding is significant in confirming the role of use in information systems models, like TAM and TTF, in attempting to measure success. The results for use are consistent with Koufaris (2002) , who found that perceived usefulness was a very strong influence on intention to return to an online store. What is interesting in our approach is that use mediates the TTF factors of mediation (shopping cost) and uncertainty, thus reinforcing the argument that the decision to use an optional medium is influenced by users' perception of the consequences of usage on outcomes.
The negative relationship between mediation, use and performance is a salient one. A high score for mediation may suggest that those users who rely heavily on the Web as apposed to traditional media (face-to-face or telephone) experience a lack of feedback through a high dependency on the Web, where feedback and uncertainty resolution is not immediate or available. This could generate higher levels of uncertainty and thus a conflict between performance perceptions of the Web and the traditional media. This relationship may indicate the importance of feedback in terms of task outcomes: traditional media provide immediate feedback, while the Web does not.
Our results also confirm some prior research on flow. We found that the TTF of fun was positively related with weekly usage and gender. Fun was also positively related with performance. This is consistent with the findings of D'Ambra and Rice (2001) that intrinsic purposes, often seen as secondary or less instrumental applications of the Web, require greater use in order to convert that activity into a productive one. The importance of the "flow state", for which fun may be a proxy, and success in virtual environments is consistent with the propositions of Hoffman and Novak (1996) . So, "surfing" or using the Web for fun can be of two types: "mindless", infrequent, or uninformed; and thoughtful, frequent and knowledgeable.
The TTF factor of control mediates weekly usage and computing experience while being positively related to performance. This indicates that users have a need to be in control of how they use the Web, and that higher levels of perceived control result in higher levels of performance. Given that usage is goal-directed and that minimising the cost of information behaviour (mediation) by using the Web experiences high levels of control over what information is retrieved from selected Web sites, higher levels of control may contribute to perceived performance.
Our results also have important practical implications for organisations within all sectors of industry and government, and for researchers with an interest in evaluating usage of the Web outside the work domain. First, the role and influence of the Web within the broader information environment is confirmed by this study. The Web is being integrated into the information behaviour of the population at large, notwithstanding issues related to age, experience and access which add weight to concerns of the "digital divide" that exists within the broader global community. Secondly, the Web is successful in reducing uncertainty. Organisations using the Web in providing information services as well as interactive client systems must be aware of the role of the Web as an information resource and the information-seeking behaviour of their users and potential users. Services must be designed to meet the goal-directed nature of user behaviour and support problem resolution through the reduction of uncertainty.
' ... The present study indicates that real performance benefits accrue from non-work related Web usage, and that by extending the TTF model the emerging factors substantially mediate the influence of Web usage on those benefits... '
Our study was not without limitations. Some important variables missing from our framework include the perceptions of information quality, sites visited, the role of information genre, trust in information sources, and time spent in using the Web for travel-based tasks. Future studies that include some of these variables may be able to explain more adequately the use of the Web in uncertainty reduction, and in turn success. The present study indicates that real performance benefits accrue from non-work related Web usage, and that by extending the TTF model the emerging factors substantially mediate the influence of Web usage on those benefits. We consider this study a stepping stone on the road to understanding online information behaviour. Many issues remain unresolved, and many questions remain unanswered. We took a first step at studying information behaviour in the Web context and found a number of metrics to be reliable, and the efficacy of the expanded TTF model to be supported. This approach and the metrics used should be of use in future research. Figure A1 
